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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 1 1 August 2005 . 
2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1 935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 90-163 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 90-163 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 90-163 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for for methods using closed, circular nucleic acid 
molecules, nucleic acid molecules with two fixed ends or linear molecules which exceed 
800 nucleotides, does not reasonably provide enablement for linear molecules shorter 
than 800 nucleotides. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to use the invention 
commensurate in scope with these claims. 

Factors to be considered in determining whether a disclosure meets the 
enablement requirement of 35 USC 112, first paragraph, have been described by the 
court in In re Wands, 8 USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 



"Factors to be considered in determining whether a disclosure would 
require undue experimentation have been summarized by the board in Ex 
parte Forman. They include (1) the quantity of experimentation necessary, 
(2) the amount of direction or guidance presented, (3) the presence or 
absence of working examples, (4) the nature of the invention, (5) the state 
of the prior art, (6) the relative skill of those in the art, (7) the predictability 
or unpredictability of the art, and (8) the breadth of the claims." 



The nature of the invention 
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The claims are drawn to a method of mutation detection using circularizing 
oligonucleotides. The invention is is a class of invention which the CAFC has 
characterized as "the unpredictable arts such as chemistry and biology." Mycogen 
Plant ScL, Inc. v. Monsanto Co., 243 F.3d 1316, 1330 (Fed. Cir. 2001). 

The breadth of the claims 

The claims encompass a method of mutation detection. The method broadly 
encompasses the use of any nucleic acid and any mutation. More importantly, the 
claims encompass any length of nucleic acid, from an oligonucleotide that is 15 
nucleotides in length to an entire chromosome. These molecules may have any 
structure ranging from linear to circular to catenated in more complicated ways. 

Guidance in the Specification. 

On page 1 7 of the specification there is a short discussion of the problem of slip 
through. "As described above, the target need not be a circle. Because the circularized 
oligo is small (less than 100 nt) and the 

target is so big (16.6 kb for mtDNA), a large linear DNA (e.g. undigested or restriction- 
digested or sonicated nuclear DNA) is not likely to "slip through" the ligated oligo. 
Moreover, the intramolecular secondary structure of 

the single-stranded target will also inhibit "slip-through." While the specification argues 
that slip through would not be likely to occur, no evidence or convincing reasons are 
adduced to support that position. The specification lacks significant guidance on 
circularization of target or size limitations before slip through of linear molecules occurs 

Quantity of Experimenation 
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The quantity of experimentation that would be necessary to determine what 
length, structure and sequence of linear target molecules and probes which could 
remain catenated to said target molecules for function of the assay is substantial. 

Working Examples 

There are no working examples of linear molecules being catenated and retained 
by the probe. 

The unpredictability of the art and the state of the prior art 

The fundamental problem is that slip through (where the molecules do not remain 
associated after ligation) is increasingly likely to occur on smaller, linear molecules. 
This is particularly true for targets smaller than the 16.6 kb of mitochondrial DNA, for 
which size or topological constraints may be less of an impediment to slip through of the 
target from the circular probe. There is some prior art (Nilsson et al (September 1994) 
Science 265:2085-2088) in which some evidence is shown that 150 nucleotide nucleic 
acid targets will not retain the probe (page 2087, column 1, paragraph 2). Nilsson also 
states that 850 nucleotide nucleic acid targets retained as much probe as uninterrupted 
strands, however Nilsson then states "The greater preservation of signal upon 
denaturing washes of probes bound to longer linear target molecules probably reflects 
the increased likelihood that target molecules were crosslinked to the membrane on 
both sides of the site where the probe was catenated (page 2087, m column 1 , 
paragraph 2)". This statement argues that probes would not have been retained without 
fixing of both ends to a membrane. There is no predictability for which lengths, 
sequences, or structures would be necessary to retain probe molecules. This 
unpredictability is due to the dependence of probe size and slip through of the probe, 
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which was not examined in the specification nor in the prior art. For example, it is 
unclear whether a short or long probe would have greater slippage, since the short 
probe will have less topological problems to resolve, but be unable to pass by a large 
"knot" or structure in the DNA. A longer probe may have greater topological problems 
in moving along the target, but more easily pass the "knot" or structure of DNA. It is 
unpredictable whether these would rapidly move off DNA or do so slowly, and of course 
the minimum size of target DNAs necessary to retain the probes is completely 
unpredictable. There may also be dependence on the specific DNA sequence for 
movement, due to histone packing or other constraints. 

Level of Skill in the Art 

The level of skill in the art is deemed to be high. 
Conclusion 

In the instant case, as discussed above, the level of unpredictability and the 
teaching regarding slip through support a conclusion of undue experimentation. The 
specification provides one with no written description or guidance that leads one to a 
reliable method of avoiding slip through for smaller DNA targets, which are commonly 
used as targets. One of skill in the art cannot readily anticipate the effect of length 
changes of linear molecules for padlock probe type methods. Further the specification 
does not provide guidance to overcome art recognized problems in the use of padlock 
probes as broadly claimed since Nilsson expressly shows that 150 nucleotide targets 
do not work. Thus given the broad claims in an art whose nature is identified as 
unpredictable, the unpredictability of that art, the large quantity of research required to 
define these unpredictable variables, the lack of guidance provided in the specification, 
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the absence of working examples with linear molecules and the negative teachings in 
the prior art balanced only against the high skill level in the art, it is the position of the 
examiner that it would require undue experimentation for one of skill in the art to 
perform the method of the claim as broadly written. 

Double Patenting 

3. Claims 90-1 63 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-76 of U.S. Patent No. 
5,866,337. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because claims 1-76 of U.S. Patent No. 5,866,337 represent a 
species which have the proviso that linear molecules exceed 800 nucleotides and this 
species anticipates the current, more generic claims. Otherwise, the claims are virtually 
identical, with nearly identical dependent claims. 

4. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 
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Claim Rejections - 35 USC § 102 

5. The rejection of claims 90-92, 94, 95, 99-103, 106-108, 110, 115-119, 121-124, 
127-128, 130, 135-140, 142-146, 148, 149, 151, 154-157, and 159-163 are rejected 
under 35 U.S.C. 102(a) as being anticipated by Nilsson et al (Science (September 
1994) 265:2085-2088) is withdrawn in view of the Schon declaration. 

Claim Rejections - 35 USC § 103 

6. The rejection of claims 93, 96, 104, 105, 120, 125, 126, 141, 147 under 35 
U.S.C. 103(a) as being unpatentable over Nilsson in view of Matthews et al (Anal. 
Biochem. (1988) 169:1-25) is withdrawn in view of the Schon Declaration. 

7. The rejection of claims 109, 111-114, 129, 131-134, 150, 152 and 153 under 35 
U.S.C. 103(a) as being unpatentable over Nilsson in view of Thomas et al (U.S. Patent 
4,749,647) is withdrawn in view of the Schon 

8. The rejection of claims 97, 98 and 1 58 under 35 U.S.C. § 1 03 as being 
unpatentable over Nilsson in view of Stein et al (Cancer Res. (1988) 48:2659-2668) is 
withdrawn in view of the Schon Declaration. 

Response to Arguments 

9. Applicant's arguments filed August 1 1 , 2005 have been fully considered but they 
are not persuasive. 

Applicant argues that the reasoning of the court in U.S. v. Tectronics supports 
the conclusion that if one embodiment is enabled, other embodiments could be 
practiced without undue experimentation. This argument is not persuasive for several 
reasons. First, the situation in Tectronics is significant different factually, representing a 
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case in the electrical arts where current is measured, rather than a biotech case with 
significantly more unpredictability. Second, in any scope of enablement rejection, the 
type of rejection at issue here, there will be some working embodiment. The issue is 
whether the Wands factors support a conclusion of undue experimentation. In the 
current case, there is significant evidence of unpredictability in the rejection. In 
particular, it is unpredictable what lengths of nucleic acids will function and what 
constraints are necessary to impose on these nucleic acids in order for them to function 
in the claimed invention, as discussed in the rejection. This is consistent with the 
decision of the Federal Circuit in AK Steel Corp. v. Sollac . 68 USPQ2d 1280 (Fed. Cir. 
2003) where the court noted "However, as part of the quid pro quo of the patent 
bargain, the applicant's specification must enable one of ordinary skill in the art to 
practice the full scope of the claimed invention." The court continued "But it does mean 
that, when a range is claimed, there must be reasonable enablement of the scope of the 
range." In this case, it is entirely unpredictable which, if any, linear molecules less than 
800 nucleotides would function in the claimed method. There is no enablement given in 
the specification of the range of linear molecules less than 800 and the prior art of 
Nilsson shows 150 nucleotide targets which do not function. Thus, the weight of the 
evidence supports the unpredictability of this factor, and along with the other cited 
factors, supports a conclusion of undue experimentation. 
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Conclusion 

10. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey Fredman whose telephone number is (571)272- 
0742. The examiner can normally be reached on 6:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571)272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jeffrey Fredman 
Primary Examiner 
Art Unit 1637 




